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	 Distance	from	 Average	 Standard	 Minimum	 Maximum	 	
	 speaker	(m)	 (dB)	 Deviation	(dB)	 (dB)	 (dB)	 	
	 1	 84.8	 2.8	 82	 88	 	
	 5	 70.3	 9.5	 62	 84	 	
	 10	 61.5	 8.1	 55	 73	 	
	 15	 54.3	 3.9	 50	 58	 	
	 20	 50.5	 1.2	 50	 52	 	



















































































	 	 vocalizations	 vocalizations	 passerine	 bandpass	
common	name	 scientific	name	 detected	 within	30	m	 analysis	 filter	(Hz)	
Alder	Flycatcher	 Empidonax	alnorum	 10	 (82)	 2	 (11)	 1	 (1)	 2387−6594	
American	Redstart	 Setophaga	ruticilla	 1	 (7)	 0	 (0)	 0	 (0)	 3729−9013	
American	Robin	 Turdus	migratorius	 55	 (490)	 13	 (44)	 5	 (15)	 1760−4969	
Black-throated	Green	Warbler	 Setophaga	virens	 37	 (296)	 12	 (35)	 6	 (11)	 3042−6470	
Blackpoll	Warbler	 Setophaga	striata	 1	 (10)	 1	 (1)	 0	 (0)	 4008−9223	
Boreal	Chickadee	 Poecile	hudsonicus	 58	 (455)	 20	 (84)	 11	 (23)	 3348−8336	
Brown	Creeper	 Certhia	americana	 8	 (49)	 2	 (3)	 0	 (0)	 3878−7309	
Cape	May	Warbler	 Setophaga	tigrina	 15	 (122)	 2	 (6)	 2	 (6)	 3545−9291	
Common	Raven	 Corvus	corax	 7	 (52)	 1	 (1)	 1	 (1)	 931−1875	
Common	Redpoll	 Acanthis	flammea	 6	 (39)	 3	 (4)	 2	 (3)	 2830−6650	
Connecticut	Warbler	 Oporornis	agilis	 1	 (10)	 0	 (0)	 0	 (0)	 3090−6040	
Dark-eyed	Junco	 Junco	hyemalis	 88	 (816)	 36	 (221)	 24	 (72)	 2975−6839	




Golden-crowned	Kinglet	 Regulus	satrapa	 1	 (1)	 0	 (0)	 0	 (0)	 6840−8250	
Hermit	Thrush	 Catharus	guttatus	 47	 (427)	 7	 (12)	 4	 (5)	 2347−5308	
Lincoln's	Sparrow	 Melospiza	lincolnii	 29	 (198)	 15	 (57)	 14	 (38)	 1557−7204	
Magnolia	Warbler	 Setophaga	magnolia	 9	 (77)	 4	 (15)	 1	 (3)	 2460−8032	
Northern	Waterthrush	 Parkesia	noveboracensis	 15	 (110)	 4	 (25)	 3	 (12)	 2196−7672	
Orange-crowned	Warbler	 Oreothlypis	celata	 28	 (222)	 11	 (34)	 3	 (6)	 2451−8544	
Palm	Warbler	 Setophaga	palmarum	 1	 (10)	 1	 (4)	 1	 (4)	 4500−8000	
Philadelphia	Warbler	 Vireo	philadelphicus	 2	 (13)	 0	 (0)	 0	 (0)	 1600−6200	
Pine	Grosbeak	 Pinicola	enucleator	 30	 (225)	 8	 (25)	 3	 (6)	 2085−5223	
Pine	Siskin	 Spinus	pinus	 38	 (311)	 15	 (49)	 5	 (10)	 3665−6875	
Red-breasted	Nuthatch	 Sitta	canadensis	 15	 (92)	 5	 (10)	 0	 (0)	 1046−6844	
Ruby-crowned	Kinglet	 Regulus	calendula	 79	 (713)	 31	 (130)	 13	 (31)	 1982−6518	
Swainson's	Thrush	 Catharus	ustulatus	 71	 (702)	 26	 (124)	 20	 (63)	 1630−5503	




White-throated	Sparrow	 Zonotrichia	albicollis	 80	 (702)	 20	 (48)	 16	 (30)	 2235−7130	
Winter	Wren	 Troglodytes	hiemalis	 7	 (62)	 3	 (10)	 2	 (4)	 2579−9491	
Yellow-bellied	Flycatcher	 Empidonax	flaviventris	 2	 (20)	 1	 (6)	 0	 (0)	 2761−5994	











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































model	 statistic	 p-value	 statistic	 p-value	
All	Passerines	(N	=	89)	
overall	model	 0.29	 0.832	 14.05	 <	0.001	
	 intercept	 20.44	 <	0.001	 19.53	 <	0.001	
	 noise	 0.48	 0.636	 -5.64	 <	0.001	
	 light	 0.79	 0.430	 0.09	 0.929	





overall	model	 1.18	 0.348	 0.30	 0.825	
	 intercept	 13.21	 <	0.001	 7.94	 <	0.001	
	 noise	 1.83	 0.089	 -0.12	 0.909	
	 light	 0.26	 0.797	 0.26	 0.801	
	 noise	x	light	 -1.33	 0.201	 -0.54	 0.595	
Dark-eyed	Junco	(N	=	36)	
overall	model	 1.06	 0.381	 2.19	 0.108	
	 intercept	 19.99	 <	0.001	 13.00	 <	0.001	
	 noise	 -0.61	 0.548	 -0.96	 0.344	
	 light	 1.11	 0.274	 -1.63	 0.113	
	 noise	x	light	 0.50	 0.622	 -0.30	 0.764	
Ruby-crowned	Kinglet	(N	=	31)	
overall	model	 0.07	 0.976	 0.84	 0.482	
	 intercept	 14.40	 <	0.001	 9.74	 <	0.001	
	 noise	 -0.43	 0.672	 -1.09	 0.285	
	 light	 -0.05	 0.963	 0.70	 0.491	





overall	model	 2.20	 0.117	 22.85	 <	0.001	
	 intercept	 36.83	 <	0.001	 10.09	 <	0.001	
	 noise	 -0.73	 0.476	 -4.38	 <	0.001	
	 light	 1.47	 0.155	 2.97	 0.007	
	 noise	x	light	 -1.49	 0.151	 -2.99	 0.007	
White-throated	Sparrow	(N	=	20)	
overall	model	 1.80	 0.189	 1.72	 0.204	
	 intercept	 11.39	 <	0.001	 6.55	 <	0.001	
	 noise	 -1.30	 0.214	 -1.93	 0.071	
	 light	 -2.22	 0.041	 -0.85	 0.407	
	 noise	x	light	 1.50	 0.153	 1.02	 0.322	
Yellow-rumped	Warbler	(N	=	38)	
overall	model	 3.12	 0.039	 1.02	 0.396	
	 intercept	 21.76	 <	0.001	 17.91	 <	0.001	
	 noise	 -2.49	 0.018	 -0.96	 0.343	
	 light	 -0.74	 0.467	 1.12	 0.270	

















model	 statistic	 p-value	 statistic	 p-value	
Sampling	area	radius	=	20	m;	localization	error	≤	0.01	
overall	model	(3,	60)	 0.49	 0.690	 4.24	 0.009	
	 intercept	 14.73	 <0.001	 13.37	 <	0.001	
	 noise	 -0.18	 0.856	 -3.43	 0.001	
	 light	 1.00	 0.322	 -0.67	 0.506	





overall	model	(3,	70)	 0.74	 0.533	 7.74	 <	0.001	
	 intercept	 16.78	 <	0.001	 15.82	 <	0.001	
	 noise	 -0.10	 0.918	 -4.63	 <	0.001	
	 light	 0.92	 0.359	 -1.50	 0.137	
	 noise	x	light	 -0.99	 0.326	 2.20	 0.031	
Sampling	area	radius	=	20	m;	localization	error	≤	0.03	
overall	model	(3,	74)	 0.88	 0.451	 9.61	 <	0.001	
	 intercept	 16.54	 <	0.001	 16.69	 <	0.001	
	 noise	 0.04	 0.968	 -5.00	 <	0.001	
	 light	 1.27	 0.209	 -1.39	 0.168	
	 noise	x	light	 -1.09	 0.280	 2.07	 0.042	
Sampling	area	radius	=	20	m;	localization	error	≤	0.05	
overall	model	(3,	80)	 2.53	 0.063	 10.58	 <	0.001	
	 intercept	 18.53	 <	0.001	 17.81	 <	0.001	
	 noise	 0.44	 0.660	 -5.23	 <	0.001	
	 light	 2.31	 0.023	 -1.27	 0.208	
	 noise	x	light	 -2.05	 0.044	 2.06	 0.043	
Sampling	area	radius	=	20	m;	localization	error	≤	0.1	
overall	model	(3,	89)	 0.78	 0.508	 11.60	 <	0.001	




	 noise	 -0.23	 0.820	 -4.93	 <	0.001	
	 light	 0.76	 0.449	 -0.80	 0.427	
	 noise	x	light	 -0.92	 0.361	 1.13	 0.264	
Sampling	area	radius	=	20	m;	localization	error	=	no	limit	
overall	model	(3,	98)	 2.16	 0.098	 6.98	 <	0.001	
	 intercept	 21.75	 <	0.001	 21.32	 <	0.001	
	 noise	 -0.86	 0.391	 -4.41	 <	0.001	
	 light	 1.32	 0.189	 -0.92	 0.360	
	 noise	x	light	 -0.94	 0.348	 2.36	 0.020	
Sampling	area	radius	=	30	m;	localization	error	≤	0.01	
overall	model	(3,	76)	 0.56	 0.645	 11.54	 <	0.001	
	 intercept	 20.27	 <	0.001	 17.72	 <	0.001	
	 noise	 -0.52	 0.605	 -5.22	 <	0.001	
	 light	 0.60	 0.550	 0.36	 0.717	
	 noise	x	light	 -0.49	 0.624	 1.87	 0.065	
Sampling	area	radius	=	30	m;	localization	error	≤	0.03	
overall	model	(3,	90)	 0.86	 0.465	 15.42	 <	0.001	
	 intercept	 21.34	 <	0.001	 21.09	 <	0.001	
	 noise	 0.32	 0.752	 -5.94	 <	0.001	
	 light	 1.41	 0.161	 -0.05	 0.963	





overall	model	(3,	96)	 1.36	 0.261	 12.82	 <	0.001	
	 intercept	 23.14	 <	0.001	 21.05	 <	0.001	
	 noise	 -0.31	 0.757	 -4.92	 <	0.001	
	 light	 1.45	 0.150	 0.47	 0.637	
	 noise	x	light	 -0.99	 0.326	 0.92	 0.360	
Sampling	area	radius	=	30	m;	localization	error	≤	0.1	
overall	model	(3,	99)	 2.92	 0.038	 10.86	 <	0.001	
	 intercept	 23.70	 <	0.001	 22.73	 <	0.001	
	 noise	 -0.50	 0.616	 -4.58	 <	0.001	
	 light	 2.47	 0.015	 -0.04	 0.965	
	 noise	x	light	 -0.87	 0.386	 0.84	 0.404	
Sampling	area	radius	=	30	m;	localization	error	=	no	limit	
overall	model	(3,	103)	 3.02	 0.033	 8.96	 <	0.001	
	 intercept	 33.63	 <	0.001	 27.10	 <	0.001	
	 noise	 -0.80	 0.424	 -4.28	 <	0.001	
	 light	 2.18	 0.031	 -0.36	 0.722	





overall	model	(3,	85)	 1.18	 0.322	 11.54	 <	0.001	
	 intercept	 24.01	 <	0.001	 17.72	 <	0.001	
	 noise	 -0.32	 0.750	 -5.22	 <	0.001	
	 light	 1.07	 0.289	 0.36	 0.717	
	 noise	x	light	 -1.08	 0.282	 1.87	 0.065	
Sampling	area	radius	=	40	m;	localization	error	≤	0.02	
overall	model	(3,	96)	 0.53	 0.664	 12.11	 <	0.001	
	 intercept	 23.36	 <	0.001	 16.77	 <	0.001	
	 noise	 0.96	 0.337	 -4.79	 <	0.001	
	 light	 1.05	 0.298	 1.31	 0.195	
	 noise	x	light	 -1.16	 0.251	 1.56	 0.123	
Sampling	area	radius	=	40	m;	localization	error	≤	0.03	
overall	model	(3,	97)	 0.40	 0.752	 13.49	 <	0.001	
	 intercept	 22.73	 <	0.001	 18.84	 <	0.001	
	 noise	 0.15	 0.880	 -4.99	 <	0.001	
	 light	 1.05	 0.297	 1.14	 0.258	





overall	model	(3,	100)	 1.10	 0.354	 8.64	 <	0.001	
	 intercept	 25.49	 <	0.001	 18.89	 <	0.001	
	 noise	 -1.22	 0.226	 -3.54	 0.001	
	 light	 0.70	 0.483	 1.22	 0.225	
	 noise	x	light	 0.69	 0.492	 0.14	 0.892	
Sampling	area	radius	=	40	m;	localization	error	≤	0.1	
overall	model	(3,	101)	 1.17	 0.325	 7.03	 <	0.001	
	 intercept	 27.54	 <	0.001	 19.09	 <	0.001	
	 noise	 -1.06	 0.293	 -2.98	 0.004	
	 light	 0.97	 0.334	 1.24	 0.216	
	 noise	x	light	 0.47	 0.640	 -0.17	 0.865	
Sampling	area	radius	=	40	m;	localization	error	=	no	limit	
overall	model	(3,	103)	 0.458	 0.712	 8.01	 <	0.001	
	 intercept	 36.50	 <	0.001	 24.30	 <	0.001	
	 noise	 -0.58	 0.565	 -2.76	 0.007	
	 light	 0.70	 0.483	 2.03	 0.045	
	 noise	x	light	 0.00	 0.999	 -0.53	 0.599	
	
